~ Artificial Life

http://raic.Runsan.ac.Ry

EEEA U JTXISHO| 7
Robotics eI Artificial Intelligent Control Laboratory

2002 / Designed by RAIC LAB. All rights reserved.



7 What is Artificial Life?
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&t(Evolutionary Computation)
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S X 22| E(GA) => Adaptive System(Learning Ability), Optimization Algorithm

procedure SGA()
initialize(Population);
evaluate(Population);
while not (terminal condition satisfied) do

MatinPool = reproduce(Population);

MutationPool = crossover(MatingPool);

Population = mutation(MutationPool);
evaluate(Population);
end while

end procedure
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/"'Cont. (Co-Evolution)

Competitive co—evolution
— neural nets vs training pattern

Cooperative co—evolution

— rule base & membership function

Host—Parasite co—evolution
— bit string & schema
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/"Cont. (Schema Co-Evolution) )
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/ek ML BkEr O Il (Ontogenetic Models) )

Lindenmayer System
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/"Cont. (L-System) )
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/Cont. (L-System2| =)
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/" Emergence )
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/"2 2 (Application)

OlBMH S| (A-life Brain)
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_________ (learning) _______
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/'Biological DNA

4 FJ| : Adenine(A) Thymine(T) Guannine(G) Cytosine(C)
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MBI =0 L& 4

name of node C/R | bias | weight
— '\ J \ AN J
YT Y Y Y
#ofcodon: 1 1 1 4

« C/R : connecting range, C}E L E2t HE T = H R E LIEHY
« bias & weight(HZ2 2 )
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D=0t dh)el ol M 5

Amino Aad Node's Name Connecfion Range
Leu A 1.1
Arg B 2.2
Ser C 3.3
Thr D 1.2
Ala A 13
Cly B 14
Val C 2.3
Pro D 24
Stop
Ile A 34
Tyr B 44
(zln C 1.1
FPhe D 22
Asp 3.3
Cvs 1.2
Asn 13
(sl , 14
His , 2.3
Lys , 2.4
Trp C 34

\_ Met D 44 -/
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DNAZ| off &

CG ATG CGG CGT GAA 7GC cGG GGT CCA TAC CTC GGG ACA ....
Rule

v

Arg Arg Glu Cys Arg Gly Pro |7wr Leu Gly .......

Name C/R (Bias wil w2 w3 w4)| Name C/R (Bias wil .....

Translate | B (2,2) (-1.6,0.5, 2.1,-1.0,2.8) |B (1,1) (=0.9, ...)

process
Node 1 Node 2

Rule 1: B —B(1,1).....

v

Rule?

\ _/

School of Electronic & Information Eng., Kunsan National University. RObOtiCS & Al é‘%ﬁ%l LAB



/" Cont.

L-System J| gt &l H3| =2
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/Conclusion | | | %\
Ol Z2AMH dted \Web Site

- OIZ2MH HARF| : http://rics.cie.cau.ac.kr/

« Alife Online : http://alife.org/

« Complex Systems Virtual Library :
http://life.csu.edu.au/vl_complex/OArtificialLife.ntml

* Artificial Life Researches in Japan :
http://www.intlab.soka.ac.jp/ArtificialLife/

« Complex Adaptive Systems and Artificial Life (Moshe Sipper )
http://Islwww.epfl.ch/~moshes/alife_links.html

* The Live Alife Page : http://alife.fusebox.com/

» Reinforcement Learning : http://envy.cs.umass.edu/

* Ronald Arkin's Homepage(Reactive and Homeostatic Control) :

\ http://www.cc.gatech.edu/aimosaic/faculty/arkin.ntml /
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